A case of ventricular septal rupture associated with major septal branch occlusion after percutaneous coronary intervention  by Yoshizaki, Toru et al.
Journal of Cardiology Cases 10 (2014) 140–143Case Report
A case of ventricular septal rupture associated with major septal
branch occlusion after percutaneous coronary intervention
Toru Yoshizaki (MD)a,*, Marina Ishida (MD)a, Tamotsu Takagi (MD)a,
Gaku Matsukura (MD)a, Satoshi Yamashita (MD)a, Natsuko Hosoya (MD)a,
Shigetaka Kageyama (MD)a, Yuzo Watanabe (MD)a, Ryosuke Takeuchi (MD)a,
Koichiro Murata (MD)a, Ryuzo Nawada (MD)a, Tomoya Onodera (MD)a,
Masanao Nakai (MD)b
aDepartment of Cardiology, Shizuoka City Shizuoka Hospital, Shizuoka, Japan
bDepartment of Cardiovascular Surgery, Shizuoka City Shizuoka Hospital, Shizuoka, Japan
A R T I C L E I N F O
Article history:
Received 20 February 2014
Received in revised form 16 May 2014
Accepted 19 June 2014
Keywords:
Complication
Percutaneous coronary intervention
Ventricular septal rupture
A B S T R A C T
A 67-year-old man underwent elective percutaneous coronary intervention (PCI) of the left anterior
descending artery. The major septal branch became occluded during coronary stenting. The patient
developed dyspnea 19 days later. Chest radiography revealed lung congestion and a pleural effusion.
Transthoracic echocardiography revealed a basal ventricular septal rupture. Emergency coronary
angiography did not reveal any in-stent restenosis, and the major septal branch remained occluded.
Therefore, the patient underwent closure of the ventricular septal rupture. The postoperative period was
uneventful, and he was discharged 29 days after the operation. Septal branch occlusion due to coronary
stenting occasionally occurs during routine PCI for which recanalization is sometimes not attempted.
However, this case demonstrates that occluded septal branches, although rare, may cause serious
complications.
<Learning objective: Rupture of the ventricular septum, a complication of acute myocardial infarction,
is usually observed in the setting of acute myocardial infarction associated with major coronary artery
occlusion. However, ventricular septal rupture associated with side branch occlusion due to coronary
stenting for stable angina pectoris is uncommon. Awareness of this rare complication is useful during
routine percutaneous coronary intervention.>
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Rupture of the ventricular septum sometimes occurs as a
complication of acute myocardial infarction (AMI). Most patients
require surgical intervention because the rupture site can expand
abruptly, resulting in sudden hemodynamic collapse [1].
We usually observe this complication in the setting of AMI
associated with major coronary artery occlusion [2]. However,
ventricular septal rupture associated with side branch occlusion
due to coronary stenting for stable angina pectoris is uncommon.
In this report, we describe a rare case of an elderly man who
developed ventricular septal rupture due to major septal branch* Corresponding author at: Department of Cardiology, Shizuoka City Shizuoka
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1878-5409/ 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rightocclusion during coronary stenting of the left anterior descending
artery.
Case report
A 67-year-old man presented with jaw discomfort and a
temporary loss of consciousness. He initially visited the neurology
department and underwent brain computed tomography. Mag-
netic resonance imaging, carotid ultrasonography, and electroen-
cephalography did not reveal any abnormalities. Therefore, the
neurologist consulted our department.
We performed coronary computed tomography angiography to
investigate ischemic heart disease since the patient was suspected
of having multiple coronary vessel stenoses with calciﬁcation.
Coronary angiography revealed severe segmental stenosis in the
proximal right coronary artery (RCA) and diffuse stenotic lesions in
the left anterior descending artery (LAD); no collateral ﬂow tos reserved.
Fig. 1.
Angiogram before coronary stenting. (A) Focal severe stenosis is visible in the right coronary artery. (B) A diffuse stenotic lesion is visible in the left anterior
descending artery. The major septal branch originates from the stenotic lesion (white arrow). (C) Some minor septal branches are also seen (white arrows).
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wall motion was hyperkinetic; on left ventriculography, the
ejection fraction was 71%. Since his syncope was suspected to
be due to myocardial ischemia, we recommended coronary
revascularization of the RCA and LAD. Therefore, he underwent
percutaneous coronary intervention (PCI).
We ﬁrst performed PCI of the LAD by inserting a 6-Fr JL3.5 guiding
catheter via the right brachial artery to the left coronary artery and
crossing the coronary wire through the long stenotic lesion of the
LAD. Since we could not deliver an intravascular ultrasound catheter
(View-It1; Terumo, Tokyo, Japan), we performed pre-dilatation
using a 3.0-mm semi-compliant balloon (Ryujin plus1; Terumo).
After dilatation, a LAD coronary dissection occurred. The intravas-
cular ultrasound catheter passed the lesion and revealed calciﬁca-
tion around the origin of the major septal branch. We then implanted
everolimus-eluting stents (Promus Element plus1 3.0 mm 
32 mm; Boston Scientiﬁc, Natick, MA, USA) to the mid-LAD lesion
and performed post-dilatation using a 3.0-mm non-compliant
balloon at 26 atm (iBP221; Kaneka, Osaka, Japan).
After dilatation, the major septal branch became occluded
(Fig. 2), and electrocardiography (ECG) revealed an ST elevation at
the V1–3 leads (Fig. 3). We were able to observe 3 septal branches
prior to the PCI, but the largest septal branch in the middle was not
visible after PCI (Figs. 1 and 2). After stenting, the patient
developed chest pain that was resolved with the intravenousFig. 2.
Angiograms during and after percutaneous coronary intervention (PCI). (A) Th
branches were not (white arrows). (B) Nineteen days after PCI, an emergency
remained occluded.administration of buprenorphine. Since the other 2 septal branches
remained unaffected, we did not try to reopen the occluded septal
branch. We stented the proximal LAD lesion using a Promus
Element plus1 3.0 mm  22 mm stent and were careful to not
re-jail the occluded septal branch. After PCI, the patient had no
symptoms, but ECG revealed persistent ST elevation in leads V1–3
and a change in the complete right bundle branch block (Fig. 3).
Levels of creatine kinase/creatine kinase-MB increased to 1170/
110 IU/L, and transthoracic echocardiography revealed hypokinetic
motion at the intraventricular septum after the procedure. The
patient had no chest pain; therefore, he was discharged 3 days after
PCI. However, he developed dyspnea and visited our hospital 19 days
after undergoing PCI. ST elevation at the V1–3 leads showed
improvement on ECG (Fig. 3) and chest radiography revealed lung
congestion and a pleural effusion. Transthoracic echocardiography
revealed basal ventricular septal rupture (Fig. 4); therefore, an
emergency coronary angiography was performed, but it did not
reveal in-stent restenosis (Fig. 2). The major septal branch remained
occluded. The Qp/Qs ratio measured using a cardiac catheter was
3.75. We initiated intra-aortic balloon pumping support and
consulted a cardiac surgeon. The patient then underwent closure
of the ventricular septal rupture using a double patch and coronary
artery bypass grafting to the RCA (Fig. 4). Intraoperative ﬁndings
revealed that the rupture site was within the basal ventricular
septum, which was usually perfused by a major septal branch.e major septal branch was occluded after coronary stenting, but the minor septal
 coronary angiogram did not reveal any stent restenosis. The major septal branch
Fig. 4.
Transthoracic echocardiogram 19 days after percutaneous coronary intervention and subsequent intraoperative ﬁndings. (A) Ventricular septal rupture is visible
(white arrow). Color Doppler ultrasonogram revealing abnormal ﬂow from the left ventricle (LV) to the right ventricle (RV) through the ventricular septal defect at
the base. (B) A thinned and necrotic cardiac muscle and a basal ventricular septal defect are visible (black arrows) after an incision was made in the RV outﬂow
tract. (C) Closure of the ventricular septal rupture using a pericardial patch.
Fig. 3.
Changes detected on periprocedural electrocardiography (ECG). (A) ECG image taken before percutaneous coronary intervention (PCI). (B) ECG image taken
during PCI revealing ST elevation in the V1–3 leads. (C) ECG image taken immediately after PCI revealing persistent ST elevation in the V1–3 leads and complete
right bundle branch block (CRBBB). (D) ST elevation at the V1–3 leads showing improvement on the ECG image taken on re-hospitalization; CRBBB persisted and a
Q wave is visible in the V1–2 leads.
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stable. The postoperative period was uneventful, and he was
discharged 29 days after the operation. The patient is doing well
without any recurrence of syncope.
Discussion
Ventricular septal rupture is an uncommon but life-threatening
mechanical complication of AMI. In the era prior to reperfusion
therapy, septal rupture was a complication in 1–3% of AMI cases [3].Reperfusion therapy reduces the incidence of cardiac rupture and
the associated mortality rate, by sparing the outer zone of the
jeopardized myocardium [4]. Lower rates of cardiac rupture appear
to be associated with the increasingly widespread use of primary PCI
[5,6]. The frequency of ventricular septal rupture as a complication
after PCI considering ST elevation in cases of AMI was reportedly
0.17% [7]. Ventricular septal rupture typically results from
transmural myocardial infarction of the intraventricular septum
associated with major coronary artery occlusion [2] such as
proximal LAD occlusion or a combination of RCA and LAD disease [8].
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a complication after PCI for the treatment of stable angina pectoris
[8]. In the case of our patient, the ventricular septal rupture
occurred after septal branch occlusion due to coronary stenting.
However, septal branch occlusion sometimes occurs during
routine PCI, and it is occasionally difﬁcult to improve the ﬂow
within the occluded branches. As stated above, ventricular septal
rupture was commonly associated with major coronary artery
occlusion but not with side branch occlusion. An earlier study
reported that the overall incidence of periprocedural myocardial
infarction was 7.1% and that side branch occlusion was its most
common cause [9]. Myocardial infarctions due to side branch
occlusion are usually small, and lethal PCI-associated complica-
tions are exceedingly rare [10].
In this case, if we had recanalized the occluded septal branch,
we might have prevented this complication. However, we did not
attempt to recanalize the occluded septal branch because the other
2 septal branches, which could supply the collateral circulation,
remained open. In addition, the patient experienced relief from the
chest pain. The septal branches usually originate perpendicularly
from the LAD. It is sometimes difﬁcult to balloon the septal
branches, which can lead to dissection. In this case, we did not
expect severe complications due to periprocedural myocardial
infarction, but ventricular septal rupture did occur.
Angiography demonstrated that ventricular septal rupture
frequently occurs in myocardium that is not protected by the
collateral circulation [11]. The absence of collateral ﬂow likely
increases regional necrosis, which leads to an increased risk of
septal rupture [12]. In the present case, severe RCA stenosis
occurred, and coronary angiography did not reveal any collateral
circulation to the septal branch. However, sufﬁcient collateral ﬂow
from the RCA to the septal branch may have developed and
prevented this complication if we had treated the RCA at the time
the patient underwent the initial PCI. In the setting of PCI for multi-
vessel disease, we should consider these factors and carefully
choose treatment strategy.
Conclusion
The present case illustrated a rare and severe complication of
elective PCI. Awareness of this rare complication is useful in
routine PCI.Conﬂict of interest
The authors have no conﬂicts of interest to disclose.
References
[1] O’Gara PT, Kushner FG, Ascheim DD, Casey Jr DE, Chung MK, de Lemos JA,
Ettinger SM, Fang JC, Fesmire FM, Franklin BA, Granger CB, Krumholz HM,
Linderbaum JA, Morrow DA, Nweby LK, et al. 2013 ACCF/AHA guideline for the
management of ST-elevation myocardial infarction: a report of the American
College of Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines. J Am Coll Cardiol 2013;61:e78–140.
[2] Murday A. Optimal management of acute ventricular septal rupture. Heart
2003;89:1462–6.
[3] Pohjola-Sintonen S, Muller JE, Stone PH, Willich SN, Antman EM, Davis VG,
Parker CB, Braunwald E. Ventricular septal and free wall rupture complicating
acute myocardial infarction: experience in the Multicenter Investigation of
Limitation of Infarct Size. Am Heart J 1989;117:809–18.
[4] Figueras J, Alcalde O, Barrabes JA, Serra V, Alguersuari J, Cortadellas J, Lidon RM.
Changes in hospital mortality rates in 425 patients with acute ST-elevation
myocardial infarction and cardiac rupture over a 30-year period. Circulation
2008;118:2783–9.
[5] Moreno R, Lopez-Sendon J, Garcia E, Perez de Isla L, Lopez de Sa E, Ortega A,
Moreno M, Rubio R, Soriano J, Abeytua M, Garcia-Fernandez MA. Primary
angioplasty reduces the risk of left ventricular free wall rupture compared
with thrombolysis in patients with acute myocardial infarction. J Am Coll
Cardiol 2002;39:598–603.
[6] Hochman JS, Sleeper LA, Webb JG, Sanborn TA, White HD, Talley JD, Buller CE,
Jacobs AK, Slater JN, Col J, McKinlay SM, LeJemtel TH. Early revascularization in
acute myocardial infarction complicated by cardiogenic shock. N Engl J Med
1999;341:625–34.
[7] French JK, Hellkamp AS, Armstrong PW, Cohen E, Kleiman NS, O’Connor CM,
Holmes DR, Hochman JS, Granger CB, Mahaffey KW. Mechanical complications
after percutaneous coronary intervention in ST-elevation myocardial infarc-
tion (from APEX-AMI). Am J Cardiol 2010;105:59–63.
[8] Fujii N, Tsuchihashi K, Nishida J, Funayama N, Takagi S, Miura T. Delayed
ventricular septal perforation caused by minimal branches occlusion during
coronary artery stenting. Cardiovasc Interv Ther 2013;28:383–7.
[9] Park DW, Kim YH, Yun SC, Ahn JM, Lee JY, Kim WJ, Kang SJ, Lee SW, Lee CW,
Park SW, Park SK. Frequency, causes, predictors, and clinical signiﬁcance of
peri-procedural myocardial infarction following percutaneous coronary inter-
vention. Euro Heart J 2013;34:1662–9.
[10] Aggarwal B, Ellis SG, Lincoff AM, Kapadia SR, Cacchione J, Raymond RE,
Cho L, Bajzer C, Nair R, Franco I, Simpfendorfer C, Tuzcu ME, Whitlow PL,
Shishehbor MH. Cause of death within 30 days of percutaneous coronary
intervention in an era of mandatory outcome reporting. J Am Coll Cardiol
2013;62:409–15.
[11] Pretre R, Rickli H, Ye Q, Benedikt P, Turina MI. Frequency of collateral blood
ﬂow in the infarct-related coronary artery in rupture of the ventricular septum
after acute myocardial infarction. Am J Cardiol 2000;85:497–9.
[12] Skehan JD, Carey C, Norrell MS, Belder M, Balcon R, Mills PG. Patterns of
coronary artery disease in post-infarction ventricular septal rupture. Br Heart J
1989;62:268–72.
